This paper deals with the wind penetration of power generating systems. The wind energy shared in the grid is designed as an optimization model which is formulated as a Linear Programming Problem (LPP) with respect to various control parameters in the power system. The objective of this model is to find the maximum load utility period over the time interval. The solution of the model is obtained by Lagrangian Relation (LR) technique. This technique gives the maximum wind shared in the grid using the generated active power out put from the wind farms. Based on the numerical calculations and graphical representations, the optimum value is achieved by LR technique. It is compared with the other optimization technique Particle Swarm Optimization (PSO) and the results have been tested through IEEE 14 bus system. The maximum Wind power penetration is used to get the maximum load utility period which leads to the effective power distribution in the electrical system.
Introduction
For increasing population, the power demand has satisfied by adding wind power to power systems. This wind power generation reducing the operational costs of the power system as less fuel is consumed. The amount of wind power is increased in the world, particularly in Tamilnadu it has been increased to 6033MW.
Wind power penetration is the economical evaluation of the performance in a interconnected grid system. N. Hatziargy riou et al. (2004) have analyzed the security and economic impacts of high wind power penetration in island systems. Estanqueiro et al. (2007) were maximizing the wind penetration by using suitable wind turbines in the wind farms. The studies on wind turbine generators could make by Takam In this paper, the maximum wind energy shared in the grid is obtained by Lagrangian function which includes the penalty factor λ. This Lagrangian multiplier is used for faster convergence.
Optimization Model
The LPP model has designed with respect to various parameters and generation operating conditions of the wind power plants. 
Model Formulation
Objective maximum wind share into the grid.
Proposed Lagrangian Model:
This Lagrangian model is formulated by relaxing the constraint from the LPP model which gives the optimum solution of the optimization model. Relaxing Equation (7) Lagrangian Function
Lagrangian Relaxation replaces the original problem with an associated Lagrangian problem whose optimal solution provides a bound on the objective function of the problem.This is achieved by eliminating (relaxing one or more) constraints of the original model and adding these constraints, multiplied by an associated Lagrangian multiplier in the objective function.
The main objective of this method is to relax the constraints that will result in a relaxed problem. When it gives the values of multipliers, it is much easier to solve optimally. The role of these multipliers is to derive the Lagrangian problem towards a solution that satisfies the relaxed constraints.The Lagrangian relaxation approach replaces the problem of identifying the optimal values of all the decision variables with one of finding optimal or good values for the Lagrangian multipliers. Most Lagrangian-based heuristics use a search heuristic to identify the optimal multipliers. A major benefit of Lagrangian-based heuristics is that they generate bounds (i.e., lower bounds on minimization problems and upper bounds on maximization problems) on the value of the optimal solution of the original problem. For any set of values for the Lagrangian multipliers, the solution to the Lagangian model is less than or equal to the solution to the original model. Therefore, the Lagrangian solution is a lower bound on the solution to the original problem.The general application of Lagrangian relaxation can be found in Fisher (1985) . An exposition of its use in location models is in the text by Daskin (1995) .
In this paper, Lagrangian model gives the optimum solution by relaxing equation with respect to MVA rating of the line in the power transmission system. Objective of this model includes penalty function which gives the optimal solution of the optimization problem.
Numerical Calculations and Graphical Representations
The proposed model gives the maximum load utility period by using an algorithmic approach which is implemented in MATLAB 7.0.The proposed methodology has been tested on IEEE 14-bus modified test system as shown in Figure 1 . The wind farms have been connected to wind bus and the loads have been scaled down to 50% from 100% initially to form the base case. Bus-2 is PV bus and 3, 6, 8 are synchronous compensator buses. Loads were modeled as constant power loads (PQ load) and were solved by using Newton Raphson power flow routine. The load sharing between the wind generators and the system generators is through the initial power angle setting. The program was coded in PSAT/MATLAB integrated environment as suggested by Milano F (2005) and was run for 75 iterations. As discussed, the algorithm was implemented in two stages.
Figure 1. IEEE14 bus modified test system
From Table 1 , the maximum wind penetration 1848.6251 / (MU) (wind energy shared into the grid) obtained by using active power output from the wind farms. Therefore, the maximum load utilized is August in the year 2011-2012 by the wind power plants. Figure 2 gives maximum load utility period for a year by using wind penetration (Wind energy shared in the grid). From Table 2 , the maximum wind penetration 145.421 / (MU) (wind energy shared into the grid) obtained by using active power output from the wind farms. Figure 3 gives maximum load utility period for a month by using wind penetration. Wind energy shared in the grid is optimized by the grid control parameters like voltage, real power, line flow of the power system. 
Conclusion
The proposed LPP model designed with respect to operational constraints which give the maximum utility period over the planning horizon. Lagrangian function includes the penalty function with respect to the active power output and it gives the optimum solution of the LPP model. The maximum wind penetration obtained by an algorithmic approach by the optimization of grid control parameters. LR technique compared with the other soft computing technique PSO and the results have been tested through IEEE-14 bust system. Based on the numerical calculations and graphical representations, the optimum value is achieved by LR technique. This model determines the maximum wind shared in the grid which leads to the effective power dispatch of the system.
